SUMMARY This study is based on 435 consecutive patients age 50 or less who had coronary arteriography. There were 335 patients with coronary artery disease and 100 with normal coronary arteries. Risk factors reviewed were "packet-years" of cigarette smoking, family history of coronary disease in first-degree relatives 50 years of age or less, age-and sex-corrected serum cholesterol and triglycerides, hypertension, and diabetes. By univariate analysis, each risk factor except hypertension and diabetes was significantly more frequent in patients with coronary disease than in those without. By multivariate analysis of all risk factors in patients with and without coronary disease, the male or female patient with coronary disease could best be identified by the strong family history, cigarette smoking history, and age-and sex-corrected serum cholesterol. The percentage of patients with coronary disease when the three risk factors were present was 95%, two factors present 88%, one factor present 67%, none of the three 25%, strong family history alone 90%, smoking alone 66%, and serum cholesterol >80th centile alone 52%.
Coronary atherosclerotic disease starts at a young age and takes many years to progress into the symptomatic stage.' By the time the first symptom appears, the disease is advanced to two-or three-vessel involvement in most patients,2 and indeed sudden death may be the first symptom in nearly one-third of patients.3 It is imperative that these patients be identified at a young age before the first symptom appears, for it is at the early stages of the disease, rather than in the later symptomatic stages, that intervention to prevent progression of disease and death is most likely to be successful. Furthermore, when the disease appears at a young age, it might be more rapidly progressive unless interventions are made. Improvement in identification of the large majority of young persons in the general population at high risk of developing coronary disease by noninvasive methods is needed. As a first step in approaching this problem we have reviewed the risk factors in 435 patients 50 years of age or younger who had coronary arteriography.
Patients and methods
Patients selected for study included 30 June 1977. The patients were divided into two groups: (1) 335 patients with coronary artery disease (median and mean ages 46 and 45 years respectively, 88% men) who had at least one coronary artery stenosed >50% in luminal diameter (138 or 41% had previous myocardial infarction) and (2) 100 patients (median and mean ages 44 and 43 years respectively, 58% men) who had angiographically normal coronary arteries, no previous myocardial infarction by history or electrocardiographic criteria, and no clinical evidence of peripheral arteriosclerosis obliterans as judged by normal arterial pulses and absence of claudication and bruits. Patients with coronary lesions <50% in luminal diameter, and associated valvular, congenital, or cardiomyopathic heart disease were excluded.
RISK FACTORS
The following risk factors were considered.
(1) Cigarette smoking The number of "packet-years" (number of packs (20 cigarettes per pack) per day times number of years smoked) of smoking was determined from the patient as previously described and along with the current smoking status (smoking within a week before coro-nary arteriography). In the text we will use number of years of smoking to mean the numbers of packet-years of smoking.
(2) Family history We only considered a strong family history of coronary disease (myocardial infarction, sudden death, exertional angina, or disease documented by coronary angiography) in first-degree relatives who were age 50 years and under as previously described.4 (3) Hyperlipidaemia (at the time of admission for coronary arteriography) Hypercholesterolaemia and hypertriglyceridaemia were analysed as previously described4 and defined as at or above the 95th or 80th centile* for a patient's age and sex, and for discriminant function analysis as the age-and sex-corrected serum cholesterol and triglyceride relative deviate. Table 1 ). The presence of a history of cigarette smoking or a positive family history (or both) was found in 92% of patients with coronary disease and 59% of patients with normal coronary arteries ( Fig.) . tory, cholesterol, sex, and age. Table 2 summarises the results of stepwise linear discrimination between those with and those without coronary artery disease for men, women, and the total group and lists the variables selected in order of their discriminating power. Sex-corrected cholesterol, strong family history, and packet-years of cigarette smoking were selected by linear discriminant function in both sexes. Age was not selected in women probably because of the smaller age spread (see Table 1 ). Table 3 describes the coronary disease prevalence in eight subgroups defined in terms of strong family history, cholesterol level above the 80th centile for age and sex, and 10 years or more of cigarette smoking in the 351 patients (262 with and 89 without coronary disease) for whom data on all three of these risk factors were available. When none of these risk factors are present 25% of patients have coronary disease, with one of these factors 67% have coronary disease, with two of these factors 88% have disease, and the increase is small (88% to 95%) with a third risk factor. (Table 3) . By stepwise linear discrimination all three are significant in identifying the coronary patient, but cholesterol ranks ahead of the other two in men and in the total group while years of smoking ranks first in women (Table 2 ). In univariate analysis the three risk factors are all highly significant. For example, using strong family history, the difference in the percent positive gives X1=27, cigarette smoking ¢30 years gives xi= 18, and cholesterol above the 90th centile for age and sex also gives X2= 18. The method of statistical observation and the cutoff point used for a continuous variable may change the order of apparent importance. We found from practical and clinical standpoints that it is uncommon to find a patient 50 years of age or younger with angiographically proven coronary artery disease who does not have a cigarette smoking history or a positive family history of coronary artery disease at a young age. It is also uncommon to find angiographically normal coronary arteries in a young person who has both of the latter risk factors or all three of these risk factors (<5%) as noted in Table 3 .
Univariate analysis
Cigarette smoking is a well-recognised primary risk factorl' 11 in men 2 and women13 and a recently recognised cause of secondary complications in patients with known coronary artery disease who continue to smoke, compared with former smokers or nonsmokers." 13 We found that a history of 10 years or more of cigarette smoking increases the risk of having coronary artery disease whether or not the patient is currently smoking. Thus, in taking the history it is important to determine a quantitative estimate of previous cigarette smoking since only a small number of patients may be currently smoking. We observed only 26% of patients with coronary disease and 22% of patients with normal coronary arteries to be currently smoking. The mechanism whereby smoking contributes to the development and complications of coronary artery disease is unknown but is discussed by us elsewhere.4 Unfortunately, there is an alarming trend toward increased smoking in women and young people,'4 and, therefore, better methods leading to prevention and cessation of smoking are needed.
It is important to note the strength of the family history risk factor in a patient's history since the occurrence at a young age appears to be associated with coronary disease in other young family members who present with symptoms of possible coronary disease. It is of interest that clinical manifestations of coronary disease show similarities within sibships such as cardiac deaths being most common in sibs of the fatal infarction probands."5 The younger the age at diagnosis the greater the risk of premature coronary disease in other first-degree relatives.'6 Slack and Evans'7 found that the risk of coronary death under age 55 is 5-2 times that of the general population if a male first-degree relative has died from coronary disease under age 55, and 2-8 times if the relative is a women under age 65. These increases in risk are about twice that experienced by middle-aged men with serum cholesterol over 7-8 mmol/l (300 mg/dl) or diastolic blood pressure over 105 mmHg.'8 Since the strong family history risk factor is dependent on sibship size and birth order of the subject in relation to sibs, the absence of sibs or the subject being oldest among sibs, would probably lead to understimation of the frequency of this risk factor. The genetic factor that contributes to the development and progression of coronary artery disease is unknown, can only be speculated upon, and is discussed by us elsewhere. 
